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Over the past few yearsラtitaniumoxide (Ti02) has attracted much attention because of its 
various photodriven applicationsラ suchas photocatalyticラ photovoltaicapplications. In this above 
mentioned periodラ Ihave carried out research on Ti02国basedphotocatalyst and dye-sensitized solar 
cells (DSCs ).
Among the various techniques to prepare Ti02 in immobilized form the relatively simple and 
inexpensive sol gel method is the most widely used because of its ability to obtain films with tailored 
properties on largeラcurvedsubstrates. I have used two di汀erentsol-gel techniques for the deposition 
of Ti02 thin film. Preparation of Ti02 film from alkoxide solution via dip coating technique has been 
studied for a long timeラwheremetal alkoxide precursor is hydrolyzed under controlled conditions to 
form an extensive three dimensional network of linked Ti06 octahedra and polyethylene glycol (PEG) 
has been widely used as a template to modify the structure and surface morphology of the Ti02 thin 
filmラ Firstlyラ theeffect of small variation of PEG on the structuralラ surfacemorphological and 
photocatalytic property has been studied. On the other handラ inthe case of conventional sol-gel 
technique post-deposition annealing at high temperature is required for achieving crystalline phase. 
However.ラannealingat high temperature to achieve good crystallinity leads to increase of particle size 
which is not desired for maximizing photocatalytic activity. Therefore, a novel sol-gel technique has 
been used for the preparation of Ti02 thin film so that annealing at low temperature, 350°Cラ can
induce crystallinity. Low temperature annealing reduces grain size and enhances surface roughness 
which are beneficial for photocatalytic property. 
Although Titania (Ti02) is a well-known efficient photocatalystラ howeverラ sofar most 
applications are limited to UV-light irradiationラ becausethe light absorption edge of pure Titania is 
less than 380 nm. Therefore there is a huge necessity to modify Ti02, so that it can be 
photo-catalytically active in the visible light. In this regardsラ inthe previous academic yearラ1have 
already studied CdS-Ti02 thin films, prepared by ammonia-based technique. However, ammonia is 
well known as a toxic and highly volatile material. So an ammonia-free method has been employed to 
prepare CdS-Ti02 thin film and it has been compared with ammonia-content technique. 
In recent yearsラatremendous surge of interest has developed in the field of solar energy 
conversion and storage. Among the different form of photovoltaic cellラthedye-sensitized solar cells 
(DSCs) have attracted considerable attention over the past decade because they offer the possibility of 
low cost production of photovoltaic devices. Instead of using dyιI have used CdS as a sensitizer to 
Ti02 photoelectrode. In this investigationラcadmiumsulfide (CdS)-sensitized stable Gratzel solar cel 
has been fabricatedラwherenanocrystalline titanium oxide (Ti02) photoelectrode has been deposited on 
Sn02:F coated glass substrate by facing target reactive sputtering technique and CdS sensitizing layer 
has been deposited by chemical bath deposition technique. The X-ray diffraction measurement reveals 
that both the Ti02 and CdS layer show polycrystalline nature. The optical absorbance edge of the 
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photoelectrode extends up to 540 nmラ asapparent from optical measurements. A polysulfide 
electrolyte and platinum counter electrode was used in this solar cel. This solar cell shows good 
photocurrent-photovoltage characteristics with fil factor 59% and maximum efficiency 1.04% with 
the use of a polysulfide electrolyte under back side illumination. The result indicates that the 
efficiency of this solar cell is reasonably high from the perspective of the thickness of Ti02 electrode. 
Interestingly al the photovoltaicラsparameters of this cell are higher for back side illumination than the 
合ontside illumination. This observed variation of the efficiency with the direction of illumination has 
been correlated with the fact that since the photoelectrode is in mostly in bilayer formラlightintensity is 
more for the back side illumination due to higher transparent platinum coated FTO glass. Moreoverラ
despite of the bilayer structure of the electrodeラthissolar cell gives reasonably good fil factor. 
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